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@ Rotary type potentiometer. 

@ A potentiometer Is intiatiy assembled such that 
limited relative translationa! and rotational movement 
2 between an arcuate resistance element (3) and a 
^conductive wiper (9) can be effected In a plane 
^perpendicular to the axis of rotation (A) of the wiper - 
JJ(9) on a can-ler (10), until a desired characteristic of 
output voltage relative to angular rotation of the 

o> 

CM 



wiper (9) Is achieved when a voltage Is lapplied. The 
limited rotational movement, available during the 
manufacturing process* allows achievement of ac- 
^ curate angular positional relationship between an ac- 
ILtuating lever (12) and potentiometer mounting means 
UI(17, 18) for a particular output voltage. A housing, 
formed of two relatively mov able parts (1. 2) carry- 
ing the wiper (9) in on part (1) and element (3) in 



the other part (2), allows the necessary relative 
movement between the wiper (9) and element (3), 
e.9. along an axis bisecting an angle subtended by 
the element (3). After setting up, the two parts (1 . 2) 
are secured against further relative movement by 
application of adhesive or filler material. 
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POTENTIOMETER 



This invention relates to electrical potention- 
meters and particularly to potentionnetera of the 
rotary type. It Is particularly, although not exclu- 
sively, applicable to potentiometers having an op- 
erating spindle arranged for mechanical connection 
with an external mechanism to follow movement 
thereof and providing an output voltage which Is a 
function of the position of the external mechanism. 
Applications of this nature are Ijecoming increas- 
ingly important in the automotive Industry particu- 
larly in engine and drive train management sys- 
tems, where microprocessors are finding wide- 
spread application. Such applications require low 
cost components but which must operate with a 
high degree of accuracy and precision. For exam- 
ple, when a voltage is applied to a potentiometer, 
an output voltage is derived at a wiper which tra- 
verses an arcuate resistance element in the poten- 
tiometer. This output voltage is dependent upon 
the position of ttie wiper on tiie track and hence of 
the angle of rotation of a rotatable carrier and 
spindle associated with the wiper. It is not unusual 
for tiie slope of the potentiometer output char- 
acteristic, the output voltage per degree of 
rotation, to be required to be within t i% of a 
specified nominal value. In practice using standard 
low-cost production techniques it is difficult to ob- 
tain better tiian ± 3% accuracy for this. Further- 
more tiiere are applications which require a lever to 
be fitted to the potentiometer spindle such tiiat an 
external mechanism contacts the lever to effect 
rotation of the spindle, which may be spring bias- 
sed. An accurate relationship may required be- 
tween ttie position of the lever, at a reference 
voltage output from the potentiometer, and fixing 
means (e.g. holes) provided on or in the potentiom- 
eter housing by which tiie potentiometer is secured 
to a support for operation. The specified accuracy 
of. this relationship often cannot be achieved by 
current low cost production metiiods. 

It is an object of the present invention to over- 
come or minimise the above problems by providing 
a potentiometer which can be produced by low^ 
cost techniques but which, after ii^al assembly, is 
able to be mechanically adjusted to achieve a 
required operating accuracy and precision. 

The present invention provides an electrical 
potentiometer comprising: a housing; an elongate 
arcuate electrical resistance element supported in 
said housing; first and second electrically conduc- 
tive temfiinals connected to opposite ends of said 
lement and adapted to be connected to an elec- 
tiical voltage source; a wiper of I ctrically conduc- 
tiv material supported for rotation about an axis in 
said housing and arranged to trav rse said resis- 



tance element, said wiper being electrically con- 
nected to a third terminal at which an output volt- 
age may be obtained which is a function of position 
of said wiper on said element said potentiometer 

5 being characterised in tiiat limited adjustment of 
the position of the supported element relative to 
said wiper is or has been allowed in a plane 
perpendicular to the axis of rotation of said wiper, 
for achieving a desired characteristic of output vott- 

70 age at the said third temninai relative to angular 
rotation of said wiper. 

The said limited adjustment of tiie position of 
the supported element relative to said wiper in tiie 
said plane perpendicular to the axis of rotation of 

16 the said wiper suitably is capable of being effected 
or has been effected by means of transiational 
and/or rotational movement of said supported ele- 
ment. The said tiwslational movement suitably is 
capable of being effected, or has been effected 

20 along an axis bisecting an angle subtended by the 
arcuate element. 

The said element may be supported on a sub- 
strate which is mounted in said housing and ar- 
ranged for limited positional adjustment in said 

25 housing. 

Aitematively. the said housing may comprise 
first and second parts, said wiper being supported 
fbr rotation in said first part and said resistance 
element being supported on or in said second part 

30 or on a substrate secured to said second part said 
first and second parts being maintained in Inter- 
facial contact with one another such that limited 
relative transiational and/or rotational movement is 
or has been allowed tiierebetween in a plane per- 

35 pendicular to tiie axis of rotation of said wiper. 

Means are suitably provided such that after 
any required adjustment of tiie position of tiie sup- 
ported element relative to the wiper has been ef- 
fected, any furtiier such adjustment Is prevented. 

40 This said means conveniehtiy comprises an adhe- 
sive or suitable hardenable filler material. 

The said resistance element is convenientiy of 
film form. 

The said wiper is suitably mounted for rotation 
45 on a canrier having a spindle joumalled in said 
housing. Lever means may be provided connected 
to said spindle to enable the potentiometer to be 
operated by an external mechanism. 

Mounting means are suitably provided on the 
so housing by which the potentiometer is able to be 
secured to a support for operation. This means 
convenientiy comprises holes ttirough the housing, 
or flanges n the housing, for receding ttireading 
fasteners. 
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A spring means may be provided, cooperating 
between the housing and a carrier for the wiper 
and providing torque therebetween and causing the 
wiper to attain a position at one end of the resis- 
tance element In the absence of any e)ctemally 
applied rotational motion to the wiper. 

The potentiometer of the Invention has the ad- 
vantage that after being Initially assembled, It can 
be electrically connected to a voltage source and 
the output voltage characteristic per degree of an- 
gular RDtation of the wiper measured. If this char- 
acteristic is unsatisfactc^, translational movement 
of the supported arcuate resistance element rela- 
tive to the wiper Is effected in a plane perpendicu- 
lar to the axis of rotation of the wiper and suitably 
along an axis bisecting an angle subtended by the 
arcuate resistance element until the precisely de- 
sired characteristic is obtained. Furthermore. If 
when a particular output voltage is obtained an 
external actuating lever connected to the wiper is 
found not to be in precisely the required angular 
position relative to the potentiometer mounting 
means, the supported arcuate resistance element 
can be rotated slightly about tiie axis of rotation of 
the wiper to remedy tills. Adhesive or filler material 
is then applied to fix the position of the supported 
resistance eiennent 

The invention is now described, by way of 
example, with reference to the accompanying 
drawings, in wliich> 

Figure 1 represents a cross-sectional view of 
a potentiometer according to the invention; 

Rgure 2 represents a rear plan view of the 
potentiometer of Rgure 1; 

Rgure 3 itlustinates tfie effect on electrical 
angle In the potentiometer of Rgures 1 and 2 of 
translational movement between two parts of the 
potentiometer housing; and 

Rgure 4 represents an exploded view show- 
ing the two parts of the potentiometer housing. 

An electrical potentiometer is constructed as 
follows: A housing Is provided comprising first and 
second parts 1 and 2 each suitably formed of 
moulded plastics material. An elongate arcuate fiim 
electrical resistance element 3. e.g. of conducth^e 
polymer material, Is provided on an electrically 
Insulating substrate 4 secured Inside the second 
part 2 of the housing. Rrst and second electrically 
conductive terminals 5 and 6 are secured in the 
second part 2 of the housing and are respectively 
electrically connected in welhknown manner to 
conductive films 7 and 8 at opposite ends of the 
resistance element 3 using, for example, flexible 
leads (not shown). A wiper 9 of resilient electi'ically 
conductive material is secured to an electrically 
insulating carrier 10 supported on a spindl 11 for 
rotation about an axis A In the first part 1 of the 
housing and such that the wiper 9 traverses the 



arcuate resistance element 3. An operating lever 12 
is secured to the spindle 11 by means of a screw 
13 and locating flats which are machined at the 
end of the spindle 11 to prevent rotation between 

6 the spindle 11 and lever 12. The spindle 11 is 
joumailed In a bearing 14 in the first part 1 of the 
housing. A return spring 15 cooperates between 
the wiper carrier 10 and the first part 1 of the 
housing and provides torque therebetween and 

10 causes the wiper 9 to attain a position at one end 
of the arcuate resistance element 3 in the absence 
of any externally applied rotational motion by way 
of the lever 12. A third electrically conductive ter- 
mjnal 16 secured to the second part 2 of the 

75 housing is electrically connected to tiie wiper 9 by 
way of electrically conductive collector and wiping 
contact means which are very well known in the art 
and have been omitted from the drawings to aid 
clarity and avoid over-complexity. Holes 17 and 18 

20 are provided through the first part 1 of tiie housing 
and elongate holes 19 and 20 are provided 
through the second part 2 of tiie housing. These 
holes permit threaded fasteners to be passed 
through the housing to secure the potentiometer to 

25 a support (not shown) associated with a moveable 
external mechanism (also not shown) whose motion 
the lever 12 will follow. During assembly of the 
potentiometer the first and second parts 1 and 2 of 
the housing are retained together In Interfaclal con- 

30 tact by means such as arrangements 21 and 22 in 
each of which a headed pin 24 (Rgure 4) passes 
through a slotted aperture 25 in one part 1 of the 
housing, tiirough a slotted aperture 26 in the otiier 
part 2 of the housing and Is then heat swaged at its 

35 end 27. after applying a washer 28, such that the 
two parts of the housing whilst being retained to- 
gether are able to undergo a limited amount of 
relative rotational (see anrows 29) and translational - 
(see arrows 30) movement in a plane perpendicu- 

40 lar to the axis A of the spindle 11, clearance 31 - 
(Rgure 2) between tiie two parts of the housing 
allowing this to take place. Relative translational 
movement between the two parts of the housing is 
an'anged to be capable of taking place along an 

45 axis bisecting an angle subtended by the arcuate 
element 3. The pins and slotted aperture arrange- 
ments 21 and 22 may be replaced by other fasten- 
ing means involving, for example, screws or nuts 
and bolts, arranged to allow the necessary relative 

50 movement between tiie two parts of the housing. 

A voltage source Is then connected to the 
terminals 5 and 6 and output voltage charcteristic 
per degree of rotation of the wiper carrier 10. 
resulting from movement of the lever 12. Is mea- 

65 sured betw en the third terminal 16 and one of the 
other terminals. If this characteristic Is unsatisfac- 
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tory. relative transialional movement Is effected be- 
tween the two parts 1 and 2 of the housing, as 
described abov , until the desired characteristic is 
obtained. 

The effect of such translational movement is 
illustrated In F=igure 3. If 0 is the angle subtended 
by the arcuate resistance element 3, then this 
angle can be effectively altered, the t^slational 
movement causing relative movement between the 
axis of rotation of the wiper/carrier assembly 9 and 
10 and the supported resistance element 3 along 
an axis 23 bisecting the angle 0. B,. B„ B,. and 
Bs Illustrate effective positions of the axis of rotation 
of the wiper/canier assembly resulting from the 
translational movement which Is effected between 
the two parts of the housing. 

If when a particular output voltage Is obtained 
from the potentiometer the lever 12 is found not to 
be in precisely the required angular position rela- 
tive to the mounting holes 17 and 18, this situation 
Is able to be remedied by effecting a small degree 
of relative rotation between the parts 1 and 2 of the 
housing. 

When the necessary adjustments have been 
effected to the potentiometer, the two parts 1 and 2 
of the housing are secured together to prevent any 
further relative movement from occurring. This can 
be readily achieved by means of an adhe^ or by 
filling spaces between the two parts of the housing 
with a hardenable or polymerisable material, such 
as an epoxy resin. 



Claims 

1. An electrical potentiometer comprising: a 
housing (i, 2); an elongate arcuate electrical resis- 
tance element (3) supported in said housing (1. 2); 
first and second electrically conducth^e terminals - 
(5. 6) connected to opposite ends of said element • 
(3) for eventual connection to an electrical voltage 
source; a wiper (9) of electrically conductive ma- 
terial supported for rotation about an axis (A) in 
said housing (1, 2) and arranged to traverse said 
resistance element (3). said wiper (9) being elec- 
trically connected to a third terminal (16) at which 
in use of the potentiometer an output voltage may 
be obtained which is a function of position of said 
wiper <9) on said element 3, characterised in that 
limited adjustment of the position of tiie supported 
element (3) relative to said wiper (9) is or has been 
allowed in a plane perpendicular to the axis (A) of 
rotation of said wiper (9). for achieving a desired 
characteristic of output voltage at the said third 
terminal (16) relative to angular position of said 
wiper (9). 



2. A potentiometer eccoriding to Claim 1, in 
which said limited adjustment of the position of the 
supported element (3) relative to said wiper (9) in 
the said plane perpendicular to the axis (A) of 

6 rotation of tfie said wiper is capable of being effec- 
ted or has been effected by means of translational 
and/or rotational movement of said supported ele- 
ment (3). 

3. A potentiometer according to Claim 2, in 
10 which said translational movement is capable of 

being effected, or has been effected along an axis - 
(23) bisecting an angle (O) subtended at the axis - 
(A) by tiie arcuate element 

4. A potentiometer according to Claim 1. 2 or 
75 3, in which said element is supported on a sut>- 

strate (4) which is mounted In said housing (1.2) 
and anranged for limited positional adjustment in 
said housing (1, 2). 

5. A potentiometer according to Claim 1. 2 or 
20 3, in which tiie said housing comprised first and 

second parts (1, 2), said wiper (9) being supported 
for rotation in said first part (1) and said resistance 
element (3) being supported on or in said second 
part (2). or on a substrate (4) secured to said 

25 second part (2), said first and second parts (1, 2) 
being maintained in intertiacial contact with one 
another such tiiat limited relative translational 
and/or rotational movement Is or has been allowed 
therefcjetween in a plane perpendicular to tiie axis - 

30 (A) of rotation of said wiper (9). 

6. A potentiometer according to any preceding 
daim, in which an adhesive, a suitable hardenable 
filler material or ottier means are provided such 
that after any required adjustment of the position of 

35 the supported elemerit (3) relative to the wiper (9) 
has been effected, any further such adjustment is 
prevented. 

7. A potentiometer according to any preceding 
claim, in which the said resistance element (3) is of 

40 film form, said wiper (9) is mounted for rotation on 

a carrier (lO) having a spindle (11) joumalled in 

said housing (1). 

a A potentiometer according to Calim 7, In 

which (ever means (12) Is provided connected to 
45 said spindle (11) to enable the potentiometer to be 

operated by an extemal mechanism. 

9. A potentiometer according to any preceding 
claim, in which mounting means are provided on 
the housing (1, 2) by which tfte potentiometer is 

50 able to be secured to a support for operation, said 
mounting means comprising holes tiirough tiie 
housing (1, 2), or flanges on tiie housing, for re- 
ceiving thread d fasten rs. 

10, A potentiometer according to any preced- 
66 ing. claim, in which a spring means (15) is provided, 

cooperating between th housing (1, 2) and a car- 
rier (10) for the wiper (9) and providing torque 
ther between and causing the wip r (9) to attain a 
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position at one end of the resistance lement (3) in 
the absence of any extdmally appiied rotational 
motion to tlie viper. 
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® Rotary type potentiometer. 



® A potentiometer Is Intially assembled such that 
limited relative translational and rotational movement 
between en arcuate resistance element (3) and a 
conductive wiper (9) can be effected in a plane 
perpendicular to the axis of rotation (A) of the wiper 
(9) on a carrier (10). until a desired characteristic of 
output voltage relative to angular rotation of the 
wiper (9) is achieved when a voltage is applied. The 
2*in^ited rotational movement, available during the 
^manufacturing process, allows achievement of ac- 
O curate angular positional relationship between an ac- 
^tuating lever (12) and potentiometer mounting means 
(17, 18) for a particular output voltage. A housing, 
OJformed of two relatively moveable parts (1. 2) carry- 
J^ing the wiper (9) in one part (1) and lament (3) in 
the other part (2), allows the necessary relative 
O movement between the wip r (9) and element (3), 
Q^e.g. along an axis bis cting an angle subtended by 
lUthe element (3). After setting up. the two parts (1, 2) 
are secured against further relative movem nt by 
application of adhesive or filler material. 
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